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Reflections on Developments in Digital
Textbooks in Taiwan from an
International Perspective

Hsin-Yih Shyu Ting-Ling Lai

Digital textbooks have been used extensively wotldwide. From the viewpoint
of technological development, the definitions and the needs of digital textbooks
have been discussed in this article. Further, the current adoption of digital
textbooks internationally was illustrated and the policies and experience of sev-
eral countries were compared. Then, several research findings related to digital
textbook design principles and usability tests have been teviewed. Finally, the
article summatized reflections on current trends and issues in the design and
development of digital textbooks, and provided suggestions for future devel-
opment in Taiwan.
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U T E I ESRE L

Reynolds (2011) f2H 12 (A2 2R R » LR LB TH R EE
REMEEHFHRE NS RHPCE RN B MEHRAN T

— ~ AR E L E T AR AR b AR

RLEZHBEEBE AR EREE RN g S EEERE - HEEN
FIFEEE 2005 F 83.73 ZEIT EFFE 2010 5 104.14 550 0 FRIEKT 24% ©
{HE R S HIES A BESERIE R 50% « ABRIERB A Z
I R EIRA T - (EERMEEET » ETHRIENREELAR
e o
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“ s HREAEE LS R

BT BI0RK » MU BB ST AR A BRI S T 1 -
IR — RS B E TSR T SRS E TS EHRR
FBE5 < WeSh o T E B AR A 350 AR BRI LR
“F B  TETANEOEERIE  BENH - FBORES -

=~ BB NG FERREZTR

fRIE 2010 4F Eduventure B EFHFIE TG HER T » BA L=
R EREAEE = 32— I 2008~2009 F LIRS > HFELZ
— AREELEIEEATE 2010 £ LT 10% B 4~5%E R K24 R EE
FEEHAFIE - LGB RREME : (1) BAEEHREER
(2) HEFERERIERME

V9 ~ DUSFIRy H AT SR 7 A B ast v LR AR

FREBRAE 2010 FAMEBAEE BURLU MTRERES: (1)
2005~2010 F » DUEFI S HIUIEBEEIEN ; (2) &FAE RS LA
B o 4 2005 Y 20.7%H FF] 2010 FEH 26.2% ¢ (3) =& —HIFERS
FItg R T AR 223 B M RIS —E853 » S8 BB B #EE) =
FEHE » BEA 20% R EES - Jitt > #f ERESCEERE N RE
HAREERERWETHRFAFK -

T~ BB EIR (Open Education Resource ) KzBafik
B NE LT L 2

HITNN R B2 RS 1 = PRUE BB AE 2 E ( Extension, University of
California, Irvine ) Y Gary Matkin P Fadl » BEAGERTE <OpenCourse\Ware,
OCW ) 1R & i SR/ NI A [ X B2 BRL A 5T AU R B 2 ERAR AR E ot S5 TR 1
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2016 4F » OCW I fE R B AF R 2L » @A 10 F - SR MAEH T
Bt ( Massachusetts Institute of Technology) YU THAMGREME 1 (MIT
OpenCourseWare ) HLCATEE] 100 Z EHF o (1 H] 5l EE & IR L
MEALAE » GRIBE AR SNEER - REELEEFRE L EIENEMD
ERZRBEG - IO - 15 LRI RCE IR A AR F AR 15 BB ST - #3280
5 PR 8 L8 B O OB R v (LR HH S

I}

N~ HRRCGE BRI S iR T AR L BUR KT
5] M S B SR

JEEHE T HK AT > 41 SCRIBD » A #EIAZ EGH » 3856/ & HE B
BEFARIEHRE > RHAMPIRMERE B CERKEF (print-on-demand )
(e B K o A0 B8 & 8 AN B A Y AR R B AR - I $2 B AR B
(IRRSE o R - AT LUE B FIE T HEIE U « B 0 FEEHE
B N & Bl 1 ER AR UM AR AE R B8 ERIAT R o BN RO B TRGR AR B & 8

(Open Course Library) o HERIE N FI L K gfE - ZXESE (Bill&
Melinda Gates Foundation) F:[EZBEMEaIE > WETRHEBEEAHAET
IS A I RA > ISR R SR A A B E R B R S EE#
RERITE R o 3ETELE 2012 B FHEE TRGEEE 81 8 > nTK] 40
BB FERE o BEEM MET ISR - B2 RBEN -

£~ BREHETS

P SR B (O T R IRR SE B © 0 S35 B S B IR B ke
B 5% o ZERRE AR _E R ET0RIE R Chegg Al BookRenter /A7 » 1
2010 453 BIRL B 25T 0 I £ R BIRE BIE & FEHE RS - Rl
Z 5k » Barnes & Noble H7E 2010 4 31 MR AR B2 > tfB B A
L o ORI R 2 A DL R A SR (1) TR
SR T R PR RO, o DR R R LT 8 R R A
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(& - Anptaligm 7y —FEHMETGAME  (2) EREAFEHENSE
7% e R FIEE T WRESLEE LIV BM EREE R A B
B AEMERATEHFS -

J\ > EREE B EH P B S 5 %)

fRIZ 2010 FHIFHE » KK 5600 K2 AEFERGRE S BB & s H A
BEER - AHFET Lotk M ETEMRIEE T RERE - 2882
GEERE —RGER °

JU~ SRR S TR S b

#F % N GE A IS B g B i AT IR 8 - BAE 2 U B S T R
R © J. P Morgan {£ 2010 SRR FEFAN - A B & TRF AU ACAE A B A A
18.9%  MAEARZR 2 FRFH A 1 45 > 53T 2012 FFIREME A 35 EEoT
AL o

e~ SR EE R R T B R s A K R RSl 3 2

B T AW EE RS AN B G A KB RS Rl 22 LA B TRt
538 RO LA A B TE I AR R o 140 : HREB Forrester BZFEFEMI >
2015 F » EEAEE 33%0 FIREEFEHE (tablet users) © F| 2012
o EEGA 200 KRG ITEIER - 18 LEk B K BT
R FHRETARIENTRKEE -

+— ~ BT AR IR R

T BB £ S OTE TRV A9 T 36 T AL - 9
B 2011 AT EPUB 3> AL T S S - 1A ¢ (1) SRS EIE
WOOEEIE  (2) LIRRIRFES ¢ (3) CRBEBMAR : (4) BILHK
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RERAISIR + (5) SRREME - M nT R & T 808 BIEURL S R i
RERH EPUB 3 RITRHE » 47 5 fl 7T A 2E it = SRR 9 A2 EE RS - DURe i
FEEZ A -

+ s BT

TRPESE B (AR P 5 (Association of American Publishers) » & T3
£ 2010 -8 2009 £ 2 [ > KIEHT R 164.4% © 7F 2010 FEFHHIHELE
B EHEHE TS 0 8.32% » 2009 FF H 5 3.20% ° 1F 2011 FFFEEE] 20% »
AN RABERYIE B SR - B S AU B E B B E E A RRI (L
TR -

2 ~ BB T AR L BORE A

WS ERERESS » B T TSI R BORHOBCRAHED) - 1
BB (L TR TR L B o B 2010 4R DA - ISR % BB A £ 28
P~ b PR B o R B 38 TR 2 T BRA 3 8
LUF 3 9 BRI ~ B8~ 2 = B (e BT TR S B R A

HELTT] o

—~ EE

SRR SRR G AR 2011 FERY AR E R - [FEEEEERER
BIHEIESEZE (1 want all students to be able to learn from digital
textbooks ) | » & 1% % FHBURHE AU (L 32 B B BOR BE T & BT 5 7

( Federal Communications Commision, 2012) ° ¥ & B L EH G
(State Educational Technology Directors Association, SETDA ) F EIJEE 2
SR AN BB BCE R 0 MR R SEE S B st 3 B Bl b iR g
It o HEMRE SRR ECSO#E L H L B EG&TTH » HAE
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RIS IRIR FIARA NS - AESA B BN AE » S8R EE
B AR : 2012 4F 9 H 24 H > SETDA A1 T [EEAEA -
T AR A /N RE B ) (Out of Print: Reimagining the
K-12 Textbook in a Digital Age) &7 » e E B/ NEEM 155 » Wi
R R I E R R BRI S G E LB - AT ER
HIER 5 (8 : (1) 5 FREREA R OEEIFER~ T - i
BFERNEEE  (2) GUEBRMIFHZE  EREFIESS - 88
I LERIELA ¢ (3) FTRE KHFFHIBOR ~ & BRI R o B ik i DL S 4R
FRIERE - (4) HERARE A LBOR - BIGATE R T AR
F o+ (5) MERE BRI NS A 75 R T 5561 (Fletcher, Schaff-
hauser, & Levin, 2012) ° f#8& » ET(LEFIE 2] # R EEE > 2
SRS BRI « SATRERE TIFE > B2 maE - LIRS
A B2 8 R R B WO E &R
Bt EEEF S EAZ EE (Federal Communications Commission )
(2012) 12 2012 4F 2 AR T T&E FHRIE A BET# ) (Digital Textbook
Playbook: The Digital Textbook Collaborative) © #%a1 # I H A28 B K-12
ERTS A R R B~ BB BB R R - B B2
MIERBI BN R EE R o skat FALHIFFRE#E h BB AREUK
RTT R AR TIERES) ~ BRI B % » DI - SEH2K
MEPERE RS CAS S AR AETE > (HEAITE K12 HE L HEBIFREH S
118 o Bl B - RESHIET 2 BEAURTE - Th#ERF 20 fHAC THR
AREE ) RIS  BARBRI BN S BN SR EN « 35T E IR & S
55O We I B S SR ALET R BE B iU ET E] (National Education
Technology Plan) FIEI KA TG #] (National Broadband Plan) > HISZREF
B AR} i o3 3 B A E 80k A B2 AR B 77 = g B i A e fg 22 A
TR B 7P 55 BLRE R o
EL I SE R BT A 4 Bh B e Bl - & INBURT e A B F BB S 58
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EETE - flan - OhFE @ NE LB 2R — LB IR A B AL 228 TR AEAT
BT EBHIIN o 3N E TR E 2015~2016 ZEFFL » FZ M AT Sy FER 2]
s (K-12) 0 FTANEM BB LEE T ZINEREFHRS
il B2 G RRE R A I RUAE o NN BSR4 1 i 5
(L7 2 B B 0P s 4 5 R RE M ET 2 2015 AT LA 224 (8 N FE RS
el - FRIEEREE » ERGRE SRR EEREEA o M 2009
F5 HEMm N REBTHFRIFIE L (Free Digital Textbook Initiative ) » 2
AR AR GL T~ AR A B A B ~ 38 11~ = A8~ T
ViEE ~ (b2 S EY) AR - HIRELE (BE : EEER) NRE
BFAEIETE - RN IR B A B2 —H— (A NERS - 18
it 3 EE(E N BTSRRI EAR A -

> P

PR E RHEF T (South Korea Educational Research Information
Service )(2010) AT % F#UFF & HEE ST J( Digital Textbooks Generalization
Plan) 612 2007 F » BEFHRIEFCES 8 MFFERK 5 A - HEE
IR - ZIRE BRI - S LTS R ~ T EE B -~ SR
BALMIAR ~ TESA A B 2R5 - g st 8 Iee - B M

(BB ERS)  URREEEEENENR - K 5 MAGES - 1R
FEERAEMTEENBBEANE - ZREBESE 88 - LIREHEE X
BRlCBE - XIRBEBEBEESR > DN XIRAMB G - #%EtE#
WEATERE SR 0 B 2007 0 13 AT ¢ ] » F] 2010 F T4
G132 FTBBMA o ILAF > B 2011 FfE > S RAF R SMART £ 2
HEBUR o SMART fREHBE FLE W (self-directed) ~ HFEME (motivated ) ~
HEPERT (adaptive) ~ B E I (resource free) » LUK ASEEHL (technology
embedded ) » WAE 2012 FEFIAEHEE) SMART EBE L - $RHLEE 4 SMART
pad (PHER) kS ET ORETHESH) - B 2030 F
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4 150 AT SMART 2242 ( Yang, 2012) ©

FAFRTE 2010 FAMPIEAEE EHEF (2010 Adapting Education to
the Information Age: A White Paper) 2 E » B i/ NEHF & AR EAR
HEEBCRANE R EE THRE > HOLETHRIEHEEETE (The Digital
Textbook Generalization Plan) » &M E K 1 ( Knowledge
Korea) ° ILAF > HEBEN MR EAL BUOLIE 3 B & 2558 > 2 2010 9 A » 8L
B & B R ( Digital Library System ) 4 10,635 B Z2AGEM - Ao > 3%
BN N TR ZEREE R (Certification System for e-Textbook ) ?
B BT - EFEEE CmE - HEBUREAL (NEFE ~ Bl
FEY) EREEE (T (FE) NCEHERE - FSEBUT L SRk
J2 2015 RS/ NER B 5 R AR R TR A B BOR E » Wn]E i B
T ~ PIRE - IR EEGRREAEE -

TErEEE - HATE FERE CAREZ R - Kim B Jung (2010) £
B E T AR EFE (South Korean Digital Textbook Project) HLHHR
REFIENE FHEE AR E R BRI A B ETHE
EARAE BRI - BRAHREE - B HEE - EIARR - ME
R ~ INTEBEDFEA] B 3R A& A B2 o

=~ HAX

HASCE 24 (Ministry of Education, Culture, Sports, Science and
Technology, MEXT ) 112 2010 ©F 4 H L TH/NBHE 1cT EAZE S >
MEXT {E%Z B N XKL 1 3 8 TAE/NH - 2R TIE/E ~ &R
FE TN ~ BUTERI B A B E AL T NE » BEEas
TGRSR ~ BATHAA ~ MBI EE ~ 7 BURTEE BRIRLA
2R H EAASAT R R - [k EME LR THAEFERE

(Jukugi Kakeai ) > EHLIF BB ERNBEREE » CRABZIERSE R
A B E A R HARBUR R 2011 4F 4 A &R ICT REE RIER
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(The Vision for ICT in Education) (&€ # [ 2020 44 ICT R E E
AR EBECGE - AR 1CT 28« (1) B@BAEARL A EEE
REIRTESE N BN B B B  (2) I D BUMAN A 2R B 8 5 (3)
RAZENEANRE ICT R E ER—RMEER 21 HidEE
SRAFFNERAL o BLBURBRAN 1CT 1EHLE b & I F G T M % A B2 A T 2R
B T#FF (Ministry of Education, Culture, Sports, Science and
Technology, 2011) ©

B A% 75 2010 4 H AR T-58 36 5 B MR 5 R R 3E B S AL L T

FrErHEEmg ) BEEHEHARAGT N EA B AETHRENER
5 AT EP S ETIRE T R HEEIEED - BR T HA MEXT HH
FEA R E ] T B S B AR E TR 9] ABGRE + H RS
AHIFBE I —E 4R TRAKERETE ] (Future School Project) * fE3%
BREEEE T 10 EURED/NE > FRILEE IR - MRS FIE T Ak
BARR S > WETEREE - HAERROIRA —HATTHRER
W% > ZHEITE 2020 FF 2 AT AT 2 — 2B I EEREARE P
EABAREOGAE 2015 FRITERAT/NEHHETFHARIEGTE (HE
M. > 2010 : Suzuki, 2010) ©

BT bt = ER A% T 2008 FF IR K BT EE A B REE
/NEED BT 2009 R —(H V0 T ERBARHE E F AR N E FEE AR
At o R HMTENTTE - 2011 FREMB AT ILE & > ALFEE T
bt #LL R BRI T AT 2 o AL BB EAR 2011 FRHE S
THEE » FIEEER 2012 FERER D2 EABTHEE -

AR R R ~ HAS ~ Findk - FEE NS - KT EE AR
2010 FETHHR B SRBOREL A |2 & > IR E TR E B RS
e NE2E A E TR E SRR E - WA KM% HFE R
R T B ERE - AEMEAENE - HEECE - DU ATETE -
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K~ BT HRRESGT BT

BETFARIEESENENCAER S & BEMEE uRmEEE
BEFHFIENRE AT - REEARMBEASZARE (Joint Information
Systems Committee, JISC) BAS £ FEHKEE (University of Strathclyde) &
{EXETT EBONI ( Electronic Book On-screen Interface) i 25 LIBR R 58 5E
THRERTHEEHRREANLE - HREBHNE KR LM AR
K~ BFRIVBEE - BRI RENE TR - #Es EEA - DKk s EE
TEREFEIT - £ 2N B RE P A B ~ e B R M3 3G R
FHL (1) REBAERERMAYE LA FENRC > fla: EF/VEX
Al ~ HAHZRIINEE  (2) EHEHREREBAE - FIHMERN)T
D e S EEN R L, TR E CRIBRIGEERS  (3) SEHERS 2 LRy
S IR BN P AR B EE AR SN AR A EEG - A - R HRERET ~ )R
FEHEAS P NS ~ EEBIMMEERD  (4) fROHR LA - EEERIER
BB e theE BB 28 F H A EM S (Wilson, Landoni & Gibbs,
2003 ) © EBONI ZF # 1 REFA 21 ERETRAT B E FEAR
B 77 2R B 3 s 1 1 8 K (o P 2 R BB 3 o B I AR XA 2~6
el b 1% B DU B 88 1 R & 3G T e iR T i

ZEI HETE] (Project Tomorrow ) 2008 “FF{ & LB BT 50 /N 28 &
Sy FE B 2 R B2 AR R R AR T B Bh B2 HUTRTE » FE 29% Y R B2 AL IE{f
BT HERE B S SRR o B Lerp B4 th g ERR FE P () B TR e
BRIDIREEAE : (1) RERCER(E AMBEECHIEEFIGERE - (B FHRIF T
WAL s (2) #5802 HIERE B & 5 CH 2RI BRI : (3)
R FBE 15 HE 2B K E C R oK EREINIEREE 5 (4)
REE A ENIRFE A > 411 NASA ~ Google Earth fJE KL ¢ (5) EFEEEL)
INf o B8 H BB R RF BB ZERUAR E BB B ; (6) BE(H AR LAl
WIEE B LB TMERIENASE + (7) FIH 85 EE B) 5 P AT
& (8) P LA R (podcast) B IM BB B 5K AL &)
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(9) BIESFHHREE 0 B &/ / UEBEE (Project Tomorrow,
2009) °

BFAREHEA T 2R EEEE R ORI © Lim ~ Song Bl
Lee (2012) SRA R/ NEERE FHRS T 23R (RKBEEMEFES
BEE ~ (HEREE ~ FEENWEE )T 4 EEF R > ZEH o 18 LU
BB B R P EaRET » B AE B A E LB — B~ Hi & THEHE
) —20 1 ~ BRAERIEERINE ~ Bl SO IR B R Ry e AT ~ b7 IR0 & B
PROLEGAFIRBNAE ~ SR OLMHI &S ~ MEBERETAOGE A 2 PR S e vk - BT SR
PR SR ~ B4 E A SF LB EFER E T 2%
At ERBAENEFHRIE T 28077 H T]ISC BISE T HEISEHE
(JISC National e-book Observatory Project) fE 2007 - 36 AR EF
BFARE > ARCEMEEMN B8 - T8 DIRERIEE 4 [
I > FHAGRE 127 AT BOR R GEAe 8 A » 13l A il & R AT
& (Joint Information System Committee, 2009 ) ° fffFE ¥R & HFtH A 7R
SR 2 E SR 0 B B A ST H IR B AR B T R S -

R B O BB SRR AT HIMHBR AT FE 52 B - H BTRY AT IE % R 1E
PHERBEMAEFBRENEE R EUBSE D HEEREEHE
THEFIEEHRIFREEBEMETER T BT E FEHE U LRAH
FIEBAE FRERIE R T » kS L8 UE F BRI EEET R AHH
e - #7G LGE LT FERIAS A > nERARLL T 3 (HEERS : (1) EEFH
FFE N ARG EE R (AR 286 o pTIEHE AR 3T BN SRR - JE
REAEAFRENE R - 5 - EEEENE I LTHRAE B EAE T
FRRERVEEMALE ¢ (2) BEFBEIER TROEREFENE X ~ 85l
M=EIEE > BB —DIRIL G - BhE ~ F 5 B A B X 2 RS DU g
B : (3) BEFBRIETERGTTH > RIEER 3150 - BRETE -
AR 75 M B [0 B RE 3 0 B8 2R R AL IERET © 4% - IRELE TN
BT HAREIHHBRER R & T AR S e R B B2 B AR EH 2R S -
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ERER s WEBFEBMEE TSR AMAEERS - B 2002
FR > BRFIEZEHE) TR EEBRAMGHE )  FmERTESESE
Mz Em > R EaETFEM - BE L 2000 FiH TEFECTEHER
BRI EEETE > W 2009~2010 F3&EE 10 FrE/NETTH
e ZRINVE T2 BT EBUG IR - ZILTBUR IR 2010 FE52H 100 24
E/NEEFEUERITE > FTASBET/NE 20 ZATEMA © 2013
2 AXRHEIT 102 FEHERERBEENELTE ETRT
KRR » B E 102 FTEI R E ERETE - VB ST EHE
AR BEEEIHE TS K UEETT (&7 ~ AETT ~ BIEE 1 ~ &
FEN -~ BIENHEBE ) BEE s S ERRGERE A - T8
Az BREE ARAY o ST PR O B T BT S R AU E R R R TR AR B AR I Y
BrEE - HRETHRIENBCRHESHMIEEERD - £ETF
BERBEITE D » REE T iPad EAE FEENER > F7THE
R/ E AR REH THRANEFHEHTENEAMERZ TRESE
B EF ) (BB > 2012) > tELE B B &2 o] LU LR BT
HEEFHRE - EEERBEE KBRS BB T BRI A
nTRER H AT L s e 2/ N IRIG R i KRB -

SEHALH R (2011) FEEE 2011 4 12 AHEFERE TR
BERAYE THEAEREEE ) BEBUTEAE 4 FARMRI 120 [EHEEIE
TEANEMEIFHEER - ZEESRE =0 G —IR#E—AAERI6)
—8e (EOR 478 > BAEAR—8E) 2 IREEEBUF
i 2 RERE RIS > ERBUMER CHE B LK ER
Koo MEGX FIRERE A REAS BRI 50% ~ #RBE 5 20% ~ BTN & 20% 0 BL
MEEEE N & 20%:2 LLFIAR P EETEE ©

E EtE R E T AR E B R R AEE > EIEE E R
Lo WMEE AT TR VR B IR ESE o RELER » FEE R IR A
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BTERERRECHDEHEZ -

— ~ BURFAHHERT & i/ N R T B8ORS LA B BOR

AFEEFHRE T AMEAD NEEMNERE B K EMEEE
o KA (L 2009 FHEE T BT H IRUZE SE R RERIS RATEIGHE 1 - AR
IR EE S AR ] ~ PR AR HESCRUT i ORI 2 ~ S BBt T 3 S
RE ~ (U HE 1B B PR R A S DU R SRS SR HE B o T AR SR SR R - A
B FTEE > BES - BRHEZAEG C MRARRSREREGFHE
SEFEAEE) (FR3REE » 2009) © BLOF - KEFEES LEERLE 2010 F4RH TET
eI E SEHEBD I B ) WOZRAE > DUZESRARHE TR/ MHBE & B SR & IR
SRRSO AR EIE T BT A - LA EEE A B RS RE 58 - MR S T
SRS EPUB &AM » fRtE TERAX TERET T LEFE
B MR SCE T H A EE SR E (KR LR
2010) » BURF/E R E T HBABCREBEN S NER EE - HRETH
FHEERAE T/ NEFMBREBCR > SRS RERE R (41 E 1A
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T FEIEE o SRE SETDA H I 2R 137 N 0T B BT B B - e st FU ER BSURE
AR el BRI A 37 2R Ui P A B > R MEXT 32 38 & 2 N 224l
HER - BRATENE ~ HOTEBUNEE ~ 77 BURFATECE BAIRL A 1B AL
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The Design and Trial Use of Blind Test
for Correlation Analysis in Textbook
Content and Objectives
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This study designed a correlation analysis method that focused on textbook
content and objectives. Based on a mechanism similar to blind test, this method
used a team of experts to survey texts, pictures, charts, and instruction activities
employing a comprehensive and interpretative approach, converting textbook
content into instruction objectives and competence indicators. Another team of
experts further compared the instruction objectives and competence indicators
with the original instruction objectives and competence indicators listed in the
textbooks. Using the graphics and data, the semantic association of the two sets
of instruction objectives and the statistic correlation of the two sets of compe-
tence indicators are presented for further discussion and examination. The ap-
plicability of this analysis method was inspected in accordance with features
particular to this research method and requisites that are to be met in method
design, and the processes and results of empirical trial. The utility, objectivity
and conciseness of this analysis method could be verified. However, some co-
ordination with textbook accreditation and evaluation authorities were required
to enhance the feasibility in terms of time and finance.
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A Comparison of Algebra Content in
Instructional Materials in Elementary
School Mathematic Textbooks of
Taiwan, Finland and Singapore

Wei-Min Hsu  Yu-Jiue Tseng

This study compared the algebra content of instructional materials in the
most popular elementary school mathematics textbook series used in Taiwan,
Finland and Singapore. The mathematics instructional materials reviewed were
KangHsuan Mathematics, the WSOY LLASKUTAITO in English, the MCE My Pals
are Here! Maths used in Taiwan, Finland, and Singapore, respectively. The re-
search method employed was content analysis. Mathematical problems were the
unit of analysis and they were classified based on their cognitive types, contexts
and representational forms. Findings showed that the percentage of algebra
problems presented in the textbooks in these three countries was not high, only
about 7% to 13%. In sample problems, Taiwan and Singapore presented a de-
tailed problem-solving process, but Finland only offered brief descriptions or
definitions. We found the ratio of different types of problems in textbooks to
be similar in the three countries with most of the problems classified as ‘proce-
dure without connection’ in each country. As to problem contexts, most algebra
problems in Taiwan were contextual problems in nature, but in Finland and
Singapore, were classified as non-contextual problems. When the representa-
tional forms of problems was examined, we found that most problems were
presented in word form in Taiwan, but most frequently in a purely mathematical
form in Finland and Singapore.

Keywords: content analysis, algebra, elementary mathematics textbook,
mathematics problem

Received: February 27, 2013; Revised: April 16, 2013; Accepted: July 26, 2013

Wei-Min Hsu, Associate Professor, Graduate Institute of Mathematics and Science Education, Na-
tional Pingtung University of Education. E-mail: ben8535@mail.npue.edu.tw

Yu-Jiue Tseng, Master, Department of Applied Mathematics, National Pingtung University of Ed-
ucation.



HER - BT SEE ~ OFRA ~ RO MR R & L

71

=~ PR H Ay

AR B UERRE T R B 52 B & BN R E AR > B/ S
IR B S g (g K BY I B b m T LABSE AR (40 PISA, TIMSS) » HLfHE R F & F2 5
B Rt #ET BB R E U - SRR T AR BB BRI ELRE )] - L
RN RAETEFAIEHEM (Bishop & Forgasz, 2007) © M 28 8L A f 22
BREXRIURWEERBREARE » RRERIERM 7 AR B
f# (Nicol & Crespo, 2006) * & BH AT HERA R R EE KA (Lloyd,
2008) ° Chambliss B Calfee (1998) FIRFFEIEH EHATHZ 1T L1700
TEEL B > ELANA 20 3% T 2 2R E PRI 5 Grouws > Smith B2 Sztajn
(2004) MIRFFEEEER - BEM Y BUER 2T BB FE AR BB = N B R R
Stein * Remillard B Smith (2007 ) ZHL B AR ENE LHAINER ~ F£5 -
MAAMAITE X > B g BB B M E A FEE - IRER (2011,,
2011b) WY FEEEER » 20l AY BB 2 3 P 52 2 PR B8R Hh Y B8R R
RE o AT ZRPH AR H G HE REENRE - AR S BA AR 7
THEAIN B A EMEREZE (Son & Senk, 2010) ° Ktk » LB ZHTFE
1% (National Research Council [NRC], 2004 ) =3 & 5 BT 2 H L i
HEERENE RN > FF 2 it a3 AR AR F B (204R
B~ S 2T 2012 PR ~ B51E75 » 2010 ¢ Charalambous, Delaney, Hsu
& Mesa, 2010; Son & Senk, 2010) » ZZEHE Stein FF A (2007) FridHAIH
FARER MM o 2K TR E CEIKBEBEARENR G > DIRIEREEE—
R H B A R B R B T o
2 8 [ 3R BUE2 ZU T 175 & ( National Council of Teachers of Mathematics,
NCTM ) R ERERIE N G EE Z R E RSN — e
RPN IR RS - BUEREE B 38 R AR RS H i OB I Al
EHHEME-E (Raymond & Leinenbach, 2000; Smith & Philips, 2000; Star,



72

HREERTE FE B

Herbel-Eisenmann, & Smith, 2000 ) ° Smith ¥ Philips (2000) fJif 788 H;
REPEBEE 24T S BE S P ¢ Herscovies B Linchevski (1994)
RN FC o BRI M) BRI S > 5 o BELTRE B2 AR S R AR i R
BB o FTLL o 15/ NEREMREUE A & ) R L N R R
117 L@ AR HE S B ER B2 ) BT - (8 @A JE & Fi LUE R B N R R
FHRREEM AEET T EZERR -

B BRASTB A A 38 IRAHME ( Organisation for Economic Co-operation and
Development, OECD) f£ 2006 FFTER4THY TEIFEE2AFFEETE 1 (The
Programme for International Student Assessment, PISA ) » Z£{# 15 24 1F
57 (HZELE T4 55— (OECD, 2007) : PISA 2009 fEfI & » 224
IR BLHERS A T » (EARE IR (78 o5 EZ2HEBF A ET) : £

[ R BRI B2 B BB 2 | (Trends in Mathematics and Science
Study, TIMSS) FIJFHEHRE H » 2007 F 2/ FHREBEEFHTH2MH
B R — 4 > PUERE A BGEPE 4 % = (Mullis, Martin, & Foy,
2008 ) © SEEEY BRI ER R LM AR IR EE BN - (HAE — LR B 171 flal
£ PISA 2006 M1 2009 7§l » 28824 157 AR ER 75 3T 2 44 B 5% R g
J& B K BT 2R B A N BB R B % o 5o T [RI BRE PISA 2006 1 2009
RG> B R IUE RIS > AMELE 2006 FF 5B oA 3 K #E Y EL A
&5 0.2% T HE2ARRRE BT HEF - FRNEEKEH OECD
TR ERRIVE R » B (A0 B8 22 BB PR e B2 R IR PR R s
I E #EH (OECD, 2001, 2002, 2003 ) + I HTMNHETE TIMSS B 2% B A
— [ 5EEE > £E 2007 - H1ER R PO RS A RBLALE 26 — (REZE BN Z
)~ NERBERBGESR = (ZEAFEE— HRNEEEZHERE
HrAE) > HATBER 2000 5 X228 PISA HIERE/EBUERE R L
J& IR L (OECD, 2010) » HEA RN AR S A8 4 B S ZE
B/NIB SR (RHEE RS 1.4 2R 3.4) o W9 B 5¢ 28 A 15 BB B3 P (1)
BRI - (E1FE— L ITIRRE - B2 A FE & B D2 55 BRI 03



HER - BT SEE ~ OFRA ~ RO MR R & L

73

(R B NS B2 R 25 ) AR AT 0 AT (S R > ) I L B B2 3R S
TR - LUVE R il 2 IR AR SR B AT H R 2% o

FUEATERIE NEN AT 0] DU 8082 - AT & 2 B A 8 R M e Bl
AT (ARIEMNEEI A - RIENBANERSE) EF
(NRC, 2004) ; BCEEHRIEREN EERSNWTZEEN - REINE
et BLOMBE T (Remillard, 2005) 5 B/@ $FEBURFE AT 2 31 B
REAGEIT AT (IRER ~ HEIT 0 2012 RER ~ EEFE » 2012 ¢ Stein et
al., 2007; Son & Senk, 2010; Zhu & Fan, 2006 ) ° AHF 7838 5 DLBUE R RE Ak
AT > FEE R AR E S BRI E N AR
> FEEVEEEBEEEN T MR (Henningsen & Stein, 1997;
Stein et al., 2007 ) > T HAEMEAT 85 B 2R A B 09 ELIORE » B R E
EE BT B BELEIE (41 Zhu & Fan, 2006) » LT ¥ E2 R g 28 22
BEAEE - LML RIEL 7 BEEREFENNE (B
2 ) HEEYBEEFNELELE - B ANBEERE AR FE
IR B AE L F IRE 58P 57 2 MR 2 A ) B R ) R AR HE AT B R
(IR1ER > 2013) » HILE ] TRERRIENAE (BUERRE) H24 HE2
BRI

Fr e DL » A FE LIRS ~ 23 B AR 3R = B [ )N B B2 L
FlEBEHR - DEEREREN » SHEMREEM NAE EHAEE 7 X
RAELT /AT B ELHE > DUER LT =B R -

— ~ PRECEE SRR RTINS BN B  (REBBM R BERY Fr
GEANAN L E -

o BRIEEE - R RTINS E N B E o BB R R
AR 2 A o

=~ PRIEEE ~ SR TSR E N RS o REEOM TR BB
A2 TN A -

Hr o B—MEE T =B NRBEM REN £ - RER @



74 HEEERR FE B

(Remillard, 2005) > LASFiT SRJELER ¢ 28 — (8 B AIREARBRTE R & (KR
MBI > ] DLT ARER A B2 A BURE B B AR A A S 1 S G BRE e A Ak

(Stein, Smith, Henningsen, & Silver, 2000) : 55 = {f HFI7E R B E 231
FOTE B B R > ] TR A AR B RBURY > B O ECA ] REE AT RE R
AHIJEE (Artzt & Armour-Thomas, 2002) ° ia — 1 [F] & 2 52 2B 4= (R B
IR > RIS A IE BT R R o

&~ SOk
R R R

(—) =EEERENEE BT

2 E—EBERE AR ER T DAEKREE
O o BBERUEERM B bR T ARG EER - & - RIS
RO BRI BRSNS RE - BEMRMNE - REHMMEEE -
BLRI AT R R E B2 RE T DL AR AR IR AR (B R /N LA
— R A R B B I > 2003 ) o B T S AR LA Y RE ST o (IR
RN IFE—EIREMEH 22 E ) (2004 /4040 » UG 92
HEEAREME) 28 EESE  BUEEE - B KB HET s -
G TURHIEE > B2EBEESBEEREE : —~= -H~T~ A<"~E - A
~JLFER (2008 FBET & KB RAF/NEILE —HEREME) FHEFEIIY
HEERERENR —~ =~ A~ E~LER) » FEER
IRAES 3% AR AR AT 22 1Y 34 B 5 TS5 B (E R B AL DR E
HERET > HERRREELAEMEREEEEE - 5824 L5
B~ TR A F E AR BRI 7775 (National Board of Education
[NBE], 2004) ° 753 Bt% O IE i B 22 2220 g o — R B B © —~ 2~ =~
o~ AS~IUER - BERENANS AR E - RB & JE -



HER - BT SEE ~ OFRA ~ RO MR R & L

75

BB BE B B E T 8 R o 23 B BB ARAR A B DL = B0 2k R IR R E R B
HEREMNEHEMANE  GEEHZEEEEHEEENE T

(objectives » ANFRARRR - HUAERE ) ~ A B2 E E-EIIZONE (core
contents » B E BT E ~ AT ) ~ LB E S 1Y 85 B TIFRRE LL
MAEAFEE £ B EE R (NBE, 2004 ) 5 #7003 9302 4 2
TR DU IE R %00 > Ay SE 0 i R AR % R 52 AR B R R S P R BE - IR
R BB S R A DU B A B Y BRI e - (RIS B B A B R B R
ffEfREfE ~ G TIEALE T - BH » FEME - 575~ &R - B
M L EAARTIGE ) » ST BERREN EZEE (Curriculum
Planning and Development Division [CPDD], 2006 ) o A B /] B 24 25 A
GRE ST ¢ A S A TR L T B B S YRS 1 o G ELFE A AR A B
BHIEAE B B HIGEI & BB NE » LU IR/ NER 22 Fh B ERAR Y
HEM (CPDD, 2006) °

(=) =BREERERN B E

SZEHERTE B IR LIRS B PEER T AR 2B EE R B AR - 28
— [ B sRE £ B TS SR AIE - RERR B A S GRS - 22
MY GR) PP TR - 5B RS EERBYIPRE - DL
REUTT 3RS i BLD BERY T 12 NN R RV A 50+ 58 = B B el (BT 3 Y
HEREFE T - BL4S DUACBAT 9 2R AR ATBORI B 3 ~ Sk — T — KT -2
5o A AR IR S AR B AR IR S A BT SR BE A 7T i - IRERAELL
—MRALELR A AL RBUEHERR R I RERIRE S » RIS B B2 A UCE BT
FEE (BEEA/ NI —E R RS S i > 2003) © BEIREZE
e —ERREFREA RBAVREI1EIR - (B LA REEER BT EEIR
FRA LR - M REGRENEE 0T HEEREEAR
BRE » B —PE B 2 = SRR ] B AR 50 B A
SRR 2R B U HERR Y 77 AR T AIEE - 55 = B Bamal 2 77 2 5K
Bl % AR EH B L (NBE, 2004) » {EERATH AR » ] HIZSR1E



76 HEEERR FE B

RBEM 18 P 2R 18 Fr i e B9 SR T 20 o @ E S R BURER E
o RE—ERRE] SRR I A BB L BT - R BUHH BRI R
N C R E BT o B0 : 5B —FMARIETS - EAER
B+ U+ U =00 ig FE— 8 A RS R fr s R IE M 2 - B3
REWYE RIET BAE - AW R EURAEL ~ BHEATREL - A IARE
A E - IR N ABER AR A 2 R SR A A IE B R R
% BiE 7 - BER BN ~ GEFI A AR YT T B AR - BB
TR B 52 AR SR ~ BER A 2 S0 7 BHR R — (A AR RN B AK G R /Y
B & A —ERAEAIRE AT (CPDD, 2006) ° (HEHT I —4
RBEBHFEF - FOAHI 3+ =12 KA > 8RN A8
TR BRI B TR - (A CAE R R AR & B HBR

M KA - — BB N BUERER AR AR RS H AR - HE R R SRR
BEACR R B SO 3 i % A (T P A O S A A SRR A BE T
A7 E 7 L AT B E PR AR R R AR T AR E o i = B REGRAE B AR
HE - REREE A ERIVEE LR L - MR ZEIE —FRh0
A REWIRE SRR - (B1E — 2] LR AV ERL & Al A58 L B
BT+ TR AT I AR ) AR A 5% B > T DL — B AR AR 2 A 91
REGREM B > —EEDRERA B - HEAREHARESEEE
G R EE B L ER TR RBEE I 115 - FERT IR C ST A—
FIRAERA TR £ (BYCEE - 15187 0 2010) ¢ 11055 B £ RUBER
2 EHEA IIMER RS B E B AR - (EAE KB DN RS 12 M alEg g
A RBERE R T - M =B REGRE BT BHEZE LR
18 A ST H A R R R E RE I IEIR » 7535 A 51 B BRI AU
B3 BARE - s E ENER A A REGRE B IR - WL - A FERE
DI 92 BUERERTEM E B B C REE NI RE%E - RSN
#E R RBIEERIIRSE - AR ABAVEAMS » ALERAE ~ ACHEM A
W R - RBAIPIPRE - DL RBAT RS H BP BRI 7T R2 2RI Y



HER - BT SEE ~ OFRA ~ RO MR R & L

77

NI DUBARBTT R A HE B I A - R4 DL 3l R R AN ROR B B 5

= BRI R IR 2 R 5 5

WEFEsE s - MRECH LM S - MEREN - EAHMER - LHEF5H
TERBA B A R EFFARMBIE A > F R A28 R B R
A EE AR EANEENIER Y (Kieran, 1992; Pimm, 1995) ° ] 522 E 4 8]
SRV REARNEESARIE RHIIAEE T (Stein et al,, 2007) » TEL
B R ERARIEHAREAREA (RER > 2013) « Witk > DUNEL
e 2R ] RE R AR 2B 77 SR AR P - DU AR 25 i 7R R AT IR F R 43
MraaRl » DUERA Ttk 2% -

(—) B ERER A
Stein ~ Smith ~ Henningsen $ Silver (2000) ¢ fRREKE A7 ZAT HIHY
AT K (cognitive demand ) AYERES - i B B2 R R (0K FP2 Ry T 75 22 (1 32
AR EEHEE SR 5LEAE (memorization ) ~ MEE A5 T2 7 AU
( procedure without connection) ~ E#HAEFEFFA (procedure with connec-
tion) ~ FITFEIEE (doing mathematics) 55 PYRHTYAIRTRE o« Hrf - BRI
JB M ER AT R B ER R R > 224 N a0 18 35 B Bl s Rt mT LA
RN RRE - 38 W R R AR B AR S BT R R PR - B2 A AR
AT @R R 75 KA A 5 ¢ 2 W R 7 5 L BRI 75 K AU R RE - s A 2 A
TEFP B EMEAS ~ MIREMIBRR ~ MR » A I 22 AR 0 JE A 5 B
PR EEREE A RIS BB > A REMRRIE © Stein F A (2000)
B SR HER PR E RANE AN 1 -
N RER BRI RE - ME R R B R - BUERRE IR
[ o [ B B R Y B & G T - BRSO BT IE - thi
JE T I RESE A B2 A WU B A % ¢ Henningsen B2 Stein (1997) HJH
FEAER - BR L v A 0 0 R R B AR Y B R R R R AE TR e ) A
MR DUERRAI 77 R BB ¢ Stein F A (2007) tHIEH - EEEMRK
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FiE B

1 R TR I B ]

B e il
ey | TS  AKSEHAR | 117270 1/4 (AU (BT
e R R AR 18 1/2=0.5, 1/4=0.25 > FEZE)
SEEERIR  | TEGRAER T AR | 1 3/8 (LU (SRR ATE
) PP AR SRR EIERE | BREAEI B 3/8=0375)
gy | BISIIES BRARI T | (RIS  MEET
VR | st s s RS | R 3/5 (A (EFIEE - /I
& (R FAMLACRE)
FE R HNES G | 42%@23@,6\4\*%L%
B O 2 | SR s 5 AR AR A SR E
(R | RS AR b
ITETr e i 52 Fo NI A3 (B TR
s i

BHRIAIR - #PHE Stein etal. (2000 : 16) ©

HEBHEE DR AR ER T > RS T T H52 » B4 82H
() R BE TR A R RE L 177 1 S8R o 1T 5 BR R FET RE (1 B it » Silver > Mesa > Morris
Star B2 Benken (2009 ) IR FEAEHL » 2 bl & PREVGA R E & ) L&) 77 X »
FREA B - FaRfIEERR » 18 AR Bl E R R 1 77 15 1 B A S 2R 1 A
e MERWAIHTIE (BRER > 2011a > 2011b) TR - KA EE
fEfE > BEM R LA B B EE S R EEEA T F)  2E9ERS
BHBEIGENE S B2 E i = 3R AT RERE > B SAmER A B
REBLER A T > BEORERAE R - R E CIURRRE TR IET R AR
IR LS o LA A > ARSI SRR - S A 1~ R 2L
B BAEHEH AR GRAA FEBEES (Stein et al., 2000) > K5
LR BTN KA P EEAE N BE - SH > BEEREE
BB B RS - ’IL - R FERE LL Stein A (2000) 72
BRI AT 20 ~ SRR ISR F 093 0T 0 DABR
il = B R} 5 TP AR B2 R R A AR PR U (DU S B2 1)
BN REE LIRS -
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(=) BEmEr 2377

HEtE P EEMEN 25770 @ e TREAGNREE L
DUk FER) 5 5 @ S M B LR AEETE A B (Lesh, Post, & Behr, 1987) °
NCTM (2000) fEHREEHEREETBEH > RIEEEHGUAVMEE T
B BB 2 R AR B R MMt A E DU HEBE R B - SR
RE 40 37 RSB T )R B4 > G B B A A A ERIEE - M
LRt ta Y BRI RER I S R B AT B AR I AR TS A B > A B
A B A i B ) B B B2 E ( Anderson, 2003; Ensign, 2005; Gutstein,
2003)  LUN » SFEFFIRER) 2R LTS S fd 7 1 KA BB R E T RERY 2
BT e

1R ERN R ER K

Zhu Bl Fan (2006) & HR R RE BL 58 B AR} & < [ i AU RE RN 2R 12
TEAHETT ELBCA FERE » B BRI RE 3 R« B4 T R B IR BT MR R RE 5
A B IE AT : PO BB BAVERTRE  FE A LI E A TR BoDBE
Bl 2% DWERARE ¢ SR RIF - SRR IR B RO A2 RIRE - BB AIRR -~ 7
RURE ~ SRR B S R E (FEBCEREN R AR ) F o R
B W AR E T R B R R A R BB R A T A o Hrp s
B SRR RE VS S B R RE (I Bt SV TR > BELER A R RE IR T 7 B ER A 75 oK
B B Stein A (2000) ¥ S EFRAI M E T AR AL > H¥EE
AR BRI R OO - AR o RENE] DIE B4 fRRE -
BEL{H A V8 3 DL e HE B o i L0 SR B S T 2R L [ A B A
BB A FE AR B A (Perkins, 1998) © HHILACHE - 4015 R E DU
GRIRER B > B AR REETT REENEES > A Z) @ B H Y 5
AR DU —RURE SR 2B - ANEUERAURE - HI B A AR B SR E
BIHLRD > TSR AR I 7 AR AR AR SO WA EOR 1 R
5 7 P9 OUF R R A RE I B X o G A B A B SR e A RE R R - —
S - F AR RESREN > HEREHREFERBERN R



80 HFIHsE FE B

o n] DL A TR Bl R RE IR A B © [RIE > A FEIR IR Zha B
Fan (2006) ¥ ERETE BRI/ HE » KT8 ~ 5 REFHT IR AR &
FIREEM NE > DI = BER E h REEH 280956 -

2. BB R RERI TS 3R

Lesh B2 Lamon (1992) ik » BUEREE 22— #EE AL RERE » #
BRI AL T B2 AW EE AR RS BRI #E ] - SRR REIE B R H AT
5 B H B 15 5 228 4 6B R i 22 28 O R G3A H2 E JE Y A2 A T R i
HIMER © Anderson (2003) ~ Barton (2009) ~ D’Ambrosio (1985) # iR
BB 2 E B R A ) SRS BB A A o A REIR T BB B E R
B oo HIKARE » o] DU BURRIEN 257 HA 16 SIS R i sy -
Mmaf7E W - EMEFBEMAENEE » B (EEHR SRR 2 5
b HELRE—WEAGHRESEXEBENEERN (Gu, Huang, &
Marton, 2004 ) o JRa8 4= 15 15 b LB B A LS » RS BB AR AR B TG B b
FEERIRE T2 E BT E 1% (Lesh & Lamon, 1992; NCTM, 1989,
2000) o /I » AIHFFERF Lesh B Lamon (1992) FIERIASE » %
ERRE ST 56 15 B R RE A e 1 5 R RE AR HE AT 0 A DABR R — BB =R
BUAM BRI ) — M 2 B o

=~ BEBAREW R EE

TESE B BT H“No Child Left Behind” (B » LLF: NCTM  (1989)
HRR Curricntum and Evaluation Standards for School Mathematics — 1% » BUEBH
B 75 fn A AR B B A BB B A SR 2 [ R AR AU BIT IR - LUk R AR HY
ol 5 IR ARFE B UM (Stein et al,, 2007) © E{EFE RESR NI 2 58
H B AR AR T B ERAIR TS (2009)
BRAC RIS T (2010) ~ LUSAGTERE ~ fita B ~ 1RE R ~ Uk (2011)
HOHEAT S B I BB BB R L BRI A T 7T o SR fig 2% 1 B
HMERAR EEFABELEELREMNZHENER ¢ Zhu B Fan
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(2006 ) » Charalambous ~ Delaney > Hsu Bl Mesa (2010 ) > Son B2 Senk (2010)
TN AT S BB B E R R S RE RO R R HL L AT o B R
B LA - A ] DU RS B C SR EB AR E R A A
R LU BT BB M B2 A B n] REE LR E - JE1IEAN A Floden

(2002) FTHEHRY > (EEFEREHE T - HEIEEPEAEREE A
HREMERIHIAL » AL Tornroos (2004) A LR » MEATHRIE 3T ES
PRI A 2E 2GRN & o 15 HEARN & AT LUZE B FEHI 5
P ERBE R B RAVBR S ET O TRIIR N - 7 ERERE L 2B )N B 2
AR TR B IR G E— DB » DLUE 5 R 2R S A 028 s AR R
BrIZ% -

ot > FERE BRI S BRI IR B T IREREIR T (2009)
tREEE (2010) WIBFTESE » DA W FEE SHEHCBRY EEE T BRI FR 75
> (BB NREGE HE R A B B ERE LR - 0 EAEMEEE (2003)
FIBTFE R IR 2 » 28 /)N PR A B2 A 1E BT TR 22 28 I REVE 2 e H
fhErE - RBIUHIRIEE - RE GRS LS E LERINEE - ditko] 7
BN REEM BT FE R B » ANBIFFERR T AR O B 2R B4 S 1) 23 Tl B
ISR B & AT L Ot » B B 2R R R e JE A B 2 B 77 s A7 0
> B R M ATHBENTIE AR < bR - fERE &8 - 750~ ik =K
/NS R BB OB 1Y 7 A B L 2 G BB 52 B R SR AH R 7 78
2% -

— BRSET

AR FRIRHNAE 37 (content analysis ) * W& 1T XHBE AT
#r (informational analysis) B SRR A (documentary analysis> ' EF %
W FEEE T - H R EEE SRR T AIERER > (R AT 1 f
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FIAE SRS AT IR FE R (E3CFE > 2002) © NRC (2004) HUH2 HERTE 7R 8
TR I ZEMR - 5 H A R EET B BRI E N ET 0 - BRI NE
ITHITTER o BRAM I LLERRNE T R B EE RN -
BCAZE (2000) RRBWAEDTERBEBCHIETI LG - RE
BB R RRE > MEAT SCAF B IR TE Se oA > #E DU B 28 A B2 I
BBREHTFRMERN—HETIEITE o ALK 7L IR 2877
AMLLAfET » DLECBe S8 ~ 25 B AT 45 B0/ )N B 2R R 5 v B P R
MRS « B G EBEMEN T R AR FREREHE R
BT ARIER -

= AR EEH

(—) P EAL

TN ENE R AR AT EH BRI EREE o H AT EAE T - £
R~ AW~ THE - BRI EZEREEAL  BR - = B & B HEF o SR
HIRBHMTEEN > & EHEREGHE RO 7ERR - BT E B AT R
RGP E IR (BOHZE » 2000) - R EEEERIZHREE
gy > mMETEESNMERE - LE -~ & FROTERAR - XK
HEBZ > HPEIEEE - @R - NIE > AFHFE LR B E K
WOREA BT TRERFAIRE ) FR 0 A BELAL » R BUER I REAR A T 98 e R FH 9 73
MR E AT 0 AT B - AT EE R IR PR E - BIEMBER RG]
A o HEEREE RS —EEZME - HRA @B THwE > 206 1 31
HR—E - m AR E S B T HE - BT REE & B R e
S o HIE T ERE T BIRTEOR —E - 40 ¢ B 2 3FEUR 3 o

(=) 2iEEHE
SITEIFEE FETI R A ~ ER BN (3R - 2002) o — I
WA ITHIEE R] L3 B TEATEE ) B0 H (“What is said” categories ) * ]

b

il
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o Refer to the table below. What is Mr Tan’s age in terms of x?

Mr Tan’s age (years)
Now X

In 3 years’ time

In 4 years’ time

In 7 years’ time

In 10 years’ time

In 15 years’ time

[l 1 ST B — B B e ]

BERIR : Fong, Gan, & Ramakrishnan (2010 : 3) °

OB BILBBA2K > A BN 3K -
(BB E30%  B8H RS LR EE?

(2)EEELORE B8 M b ALK ?

)VEBEE /M B8 ERER A Fiees -

BEE t2 B PMRE -3 &

2 2P R R A
BRI « BIRE (E4R) (20003 35) -
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HREERTE FE B

BRFEEE D > BaEE 77~ FE > BE - AW~ Tk~ 15
s TRt ) F8H (“How it is said” categories) : HIEANAENIEX - &
SEREA - BUlE A~ RIEERE ~ SRIETEIUE o MANTTE EREREE
B = B SR B R RE AN 237 5 A AN S BRI
fEIRELFERS - BB M E) METhHEEEE (BE8EE) - It
R Stein 5N (2000) B/ JEARHE » BRI E D A B A ~ M
HFEFR AL - SRS A~ DUS R BB PR A o (R E1T R R BRJE I -
FHRIRE 1 HEREG] - 20 REREIKE - S RIEGIAE 3 £
6+ MfEEI T W K HE LR REEVEME R - @B T
it HE PRI R E o LERF R Zhu B Fan (2006) #HEE
R R R0 - KRR REE X 0 BB AR (R Tl S
BEBETIRIIERE > 18 4) ~ AR (FER) b2 B0 RG
AN 2) ~ FREAEE (RSRERE SR RS E - B - BREARER
ANE 1) ~ M AERE (R 2R RS = R ER A AE
7) PUFEREAL o [ARFHIRA] Lesh B2 Lamon (1992) i D F T B i
FIFETE SR R - AT 45 R 2 R i DUER A= i e 900 68 ey Bl T g 1) 15 S 2K 230
(ZnlE 5) » BEFBERESEMIEREAMBERRE (AE4) -

=~ WF5EHR

(—) ZBHEER (E2)

2 NEIVE - HER R R E - B E R B S
sital BV RN ~ AL ) ~ fEREET I HERRBE IRUEE B (BRP/NETL
F— E IR A 2 RS B2 0 A > 2003 ) o R RS BOMT Y 8 fR @ A LR
HIGREIRL 51 58 > B ERET LA R DU B A TR M oo - A2
Piaget [ 5 B ADAN 58 B GR AER AT TS E BRI S B E A - 2 2 AHRE
BIEET (REFBEM - 2007) o BREFRRE DR FIEE 98 B L
AR 36.38% (FREFEEM > 2011) o FREFHE G2 » A 12 1t



wER - GTHE 2 SR U RS R 2 el 85

(99 B4EE e o8 B2EE FEMBEKAE > — L - b/
2009 FHR > 3 F 2 2008 FEHiRk - HERE 5 2010 FEHAR ) - H AR ACEE
TR TR T E R - RFHEGHEE RO EREATH > BE
MEeaRE 2L E ) & T2EEA ) EEH D #H R WA TR
SIARIIELE o AWTFEEBERA 12 MBI ITEIE - EF ~ BEEE
S AT AT o

QFETES rwsnmristy RAE08 - 29
QO EkREE500 % -
FAIO0RFBI KRS 4 EFR 100+50 2%
EA2002 KR 8 FERL 200450 2%
BA3000 A R%  AEER 300450 &%
BN | 2FekRg BERTRERET?

[J+504%

[ LAROATRAKROEE  AILTAMT 20 & | =
| Hxcyz FXEHERRET o bl 0 A x RAEAMK \%l )

| REmLAREEOMER  RRA x50 Ak [

3 ACiERYREEE S
BRI - 5 E (EM) (2009 @ 34)

Choose two equations from each group and solve them

for x

113. a)66 + x =78

b)79 + x =93
c)x + 58 =84
d)x +49 =94

4 SR e R e ]

BERIRIR ¢ Saarelainen (2010 : 22) ©
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123. Morris has some postage stamps.
He gives Nora 25 and Kim 28.
Morris is left with 219 postage
stamps. How many stamps
did Morris have at the beginning?

&l 5 Hdiie iy R e ]

BEIRIR ¢ Saarelainen (2010 : 23) ©

-

Write two story sums that have the following expressions as answers.

e m — 20 @ 5m

&6 (EBERRIRT S

BEREIR © Fong etal. (2010 11) ©

V/ ' 43 | 53 O
¥ g g 15 10 Vil
/ = N
5 - /{/;/'t A, e,
s ! 7 5 e
//. ;\‘-‘- fk i J 4
( b, 25 | 22
= 47 A 4
ﬁ’f——‘:‘:z ( m TR - A
Write the target numbers on the balls that give
s a total of 12 points 7 a total of 27 points

OO OOC

7 PG AIRE R R R E
BRIFIR ¢+ Saarenlainen (2010 : 23) ©
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(=) 758 WSOY Wk LASKUTAITO in English

JYBRIAE 2004 4 5¢ BORT U B BB B S A% O AR IR > A BB E
(R FF 755 16 IS 8 Fe 22 AR 22 JELHE ~ S B MR R AR R R RE A BE T (NUBE,
2004 ) ° WSOY FT#1TH LASKUTATIO in English #UFEE H BT 5 75 BB
INBEBARIENGRSELRL b EEEMIRSRE CE 18 £ 2 XA
H A2 25 Wi K BR E AR RE (BRI #E > 2010) o A FEARBF TR E 5
R—ERNEH 1 £ 12 MHVBUERERE REEA E S - A FEAT6E A
755 WSOY i BUERERE h 5A FIT6A 55 2010 4F H AR H AT £% 2009
FHIR » 72 WSOY Rt {E 0 22 B T #0 & 22 4 — £ “Notebook exercis-
es”  JLER I3 A A BFE 58 53 A (At & o {H 7E 5 11 42 T 1Y “Homework” I
“Additional exercises” » JELL 22 {175 1F » 75 B AH fth {9 B0 FE B 8 R E »
3B W EB 3 KA G AR 5853 A g i

(=) #rhnsk MCE kI My Pals are Here! Maths

FTEAE 2001 2808 CUF: 2 ME AR #7 Y BUERA 20 S0Pt 18 [ AR
— WA B SRR RROA o A S o g A A PR B AR ~ R 73 ) 30k s
FHIHREE B _FRUHUE (CPDD, 2006) ° My Pals are Herel Maths 5251 /2
HFTMIE Marshall Cavendish Education ( MCE) /2 & (K JE 20 & O 117 i 2411
—EBB/NEM > 5B TEREERRNEEHEMS > WESRENGES
I S P RS B BRI G > B IR E TR R A AR/ AR
F > HRESS R R AR » W B 52 (R IEFIAT I A 85 22 R RE G B 22 4 1
fREEFETT B (REEES ~ 15155 0 2007 : REEM  2006) © HET My Pals
are Here! Maths &R/ NEBA R EAZR S - K14 60% (RER -
IBTEIE » 2007) « EEARIE ZHIRAE EREE ) A2 EE
ML B A 7E TIMSS 1995 ~ 1999 ~ 2003 ~ 2007 4 5 B B Al sk 27 & o Al
RHAMEM - W R 2 HEHEREHAHEE -2 TREBEMRE
BRERIHTT - R TR FEE RE— ST 0 1 E 12 fIBERH
BIEFRBEM NA - RUFFEATEE AR MCE RIVELEZHFIEF > 34 3B -
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4A ~ 4B £ 2008 FERR 0 2B £% 2009 ERR © EERT RS 2010 AR o FEEE T
2 TH i & A “Put On Your Thinking Caps!” > 38 43 € f A 72 (1953 A7 &l
@ o

9~ ARBFRIIE 0 b

(—) [BEH5

B A (2000) MG RS ERELEANET D AIRR - FTLLED
FEAHMERNE R - DU H ER325 - R ER o A FERES A
—HMAEER AESTIEELES K& FRRHEER — Sk
WEDTHIERE LR EANRSIEERZEE 0.8 DL - FHit
AOTFELL THEREE ) #ITEERE » BEEmAA7 R (HREEBH
BHENMTE) » HEAFTRE MEE = A 0 1T TFHS BN —8E
WIEERRE - ATFEETEE TR DR

LIERVRA - ERBIA)—FR ~ WUFER ~ NER S EI— (8 Bk
AT FERIBRAS > 3 3 @ R EREFhik— T 28 — 85T 20 LLIRAIINGE ~ UK
F/\HIT R ~ NN =B ry| A EERX  SFEWSOYR 1B5E —
BiJC Addition and Subtraction with Numbers 0-20 ~ 4AZE VY B JT Geometry
6AZH—HL T Revision and Practice ; FTMIEMCERR 1BZ 1+ — BT Numbers
to 40 ~ 4BEH+ " BiJT Area and Perimeter ~ 6AZH — BLIT Algebra MR AS o

2.3 - BT E R R EEE A BRI - SRR 7T
B SRR - ST EE E R R AR RE N DU T -

3R - RGLET > BB FEE - J8 R B TR B R R T E R
JERY TAE »

A(GEETE - FERFEROAS KA AZGETTE ERETHE - AKXt
(BRI A > 2000) ¢



HER - BT SEE ~ OFRA ~ RO MR R & L

89

(1) HERZEME (pi)

o 2M
N1+ N2

M : R AR E FEEE - N1~ N2 BAER B REREE
(2) FEMEREME (P)

S
P — i=1
N
N = RT3 W/ AH A e
(3) 5% (R)

o
N : #F57 BEHE AR
(4) SRR
P E WAL 7 B BRI B R EMEa R 2

(=) EFE

o T REAT FERUL TR T » (E3 ATAURS REETC /3 S Rk = BB & 1K
AT IR > DUGERCAHEFE B - RIS e iR R B G Al = B BLER 1K
HEREM WA » PR RBEE AR R (K ZEEHBHEESNE
%) DR REREEEMEE T X HEE - <k BEEERALE
BREA HBEE A Banu it 78 AL E TR A - SR AT E AR B E Ry
FIETAIER A > A ETHETT R R B BRI L E 2% BRI Rk sl a1t B
15 BAr (5 EE R LT IE X0 o B8R B I B U )28 73 A MR G
HERE g AR — (LB A BT SR B BEE TR R Bl
7 A I H K R UG T ARG RV R - BH - AT E TR
RN A - B 7 B B AR ~ BT AT ~ B IR ERERR RIS -
BAHZFE NGRS TR A iuRs RE R ] Sek -

P
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HREERTE FE B

X2 AWFERFEE O TEERR

B AR R BRI RS B
#nE | H Z | #npE | H Z | #npE | H Z
Z 0.91 zZ 0.96 Z 0.99

HFeE | 090 0.90 | ff%E#H | 0.89 0.94 | ffFEE | 099 0.99

FIIHE R EME P=0.90 FIIHEREME P=0.93 FIIHEREME P=0.99
Z R=0.96 2 R=097 2 R=0.99

T~ BRI T B B

AEFERI A > IR R RE R BT » DL R A CHLER) ~ 257l
WSOY it LASKUTAITO in English M#t M MCE R My Pals are Here! Maths
1 2] 12 M H BB 0 A & - R (8 SR R R AT S S 8% - K
WFR A = i E - R RE AT = KAV » — KRR Stein
F A (2000) BfBERRIERR AT KA 38> — XE KB Zhu Bl Fan (2006)
HIEEREE AN —REMIB Lesh B Lamon (1992) HEEFEH
HIE 2 » ARHETT = BB N BT 0 48 - MRS SR JH S
HBREES - BH > AU TELUE BT R E 0 EEFET R
MEESEE (RN - REIEX - FEEES) 8973 B RE AT &
FIE 7T E > DU = B B B R & v REBM MR PRI R (2 - BR T € BHY
TS s AR FEHEREE T 0 SEE = EIAEEM N A RIRPE ST ETT
BYERI A LB - DUORERA T =B BEM 25 RF -

B~ WFZERG SR B
— ~ BB i i e B A A L

(—) ZBREBEP AR R PR < EL
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HF 5 B AT N -2 A IREUS BT 4 M (SR =i E -
AR 6A H—1M ) » 1@ RER B R ERALEAH B £ [’
DU THREBE T ) RS BT 2R AT BN R T o P B > BB EL RS
IR TTHRPER B - —(EE SRR EETh S B g ST 4
HEEREMEM—EBEE - EAERENTNEG R EEE)
> DURIGE A a2 BTS2 E NS » SR IS ALE E A
HEERE - TR > A g REREEHEARE > AW
#aT“Decide for yourself ”Fl1“Brain-teasers” i H43 * “Decide for yourself”
RN DIE CRke B A E)T XA MR- > “Brain-teasers” A K %
A S A R SR R AR o T INLER 1k
R ET “Math Journal”FEER L BE G 2L B OTHY B S » 4 “Put on Your
Thinking Caps!”##E2 48 % Ll IR HE AT - 2@ AE W A 5 AR
RE R & o

FHIERENEERE » = BRT BT n] LLo3 2 4 - 0k 725 1
T > e EHGIER A AGETTH R - HEDIRE EER AR E - ZEA
s gl 23077 S0 #g R E BB EEE > LUREP AT
FEAR S BB AR S BRI BT - MEEEE EH Y EE
SRR A (R YRR » TR IS A2 1R R M RERY 77 12 > BOE Pl H — {18
R o 153 BRI BIRERTER 73 » RIS — R G sk ) — 18 75 NEGR B It 2 22 7R B Y
HEW S BERE E  BIRERAE TR > R R R R — = (8 2R - R
WREME A A FBEER > SEE SR - sEER 2577
o ZENEEAERKAR » #HBAAEGIEL R > B TaHE-E - XF
REM [ RS - BERE2RE > ZEAET IR iR PE EE R BiE
H Ex A0 GIRER) 22777 2 > 170 25 BRI i 0 e PR A fE B2 T I RE Y Bt

DI ZEATHTINE -

(=) ZERBEMAEFLEL L
ot = BECH AR R T Y BER AR AR R B Y B AR - SR
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IR B R — BN R A B S B AT A 7S]
A B RBEEE B o HEFMS M = HARIENANERER > =5 12
i Ff A il 0 HE R A B R AU R R o

TERE AR L = R A BRI E - RIS ZE A 647 R
BRI - 7L ANERIIEER S (127 F 208 /) » WS G BE A5 0 162
o HFTEEEI 13.17% : SRABRIES 910 & > = ~ =FRIVEH
w L (129 #1 69 jEH ) » HERMFERREEAHE (171~186 &) > 5 AT A A
7.57% TP RBRTEE 694 8> — 2 = FHREBHE (137~149 38 ) -
~ AFEREERD (14 71 75 8) » NEMEE (184 &) » HFTAER
1 10.17% ° PEARETREFT S FIARE - 2EEHEER D - (BREELE
Al MrMREEESER % - (HREFTARESE 12018 & >
Fifr DUAR B L A5 Js2 T e (K > T T N 3 A REL ORI L o] b 2 v > = B
MR SR ENE 3 -

= SRR Ho

& 4 2 — BRBEEEEAE DM - 18X 4 KFE - —BHAREHE
AR (KARERR AR R A A R ) PFLDUERRAIRRE R L - 28 ~ 75
Tl LR 1 852 (R BCBOP A (R R RE P o5 1 EE 13- 13152 68.78% ~ 87.58% ~
85.30% » H A M LIHEEAE TR AR % - 1 H = B & JE AT o5 9 LE 61
E o S EMERINE P& 2 HEAS R MY - ROERSRE P AL ~ ROTR AR
B o (ER UM SR IZRE - LB EE R (7.42%) » 55

3 CRERBEEEE Tt

THH = 73l BTy
REFIEEE 647 910 694
R e 8 = 4914 12,018 6,827

B RE EL B 13.17% 7.57% 10.17%
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F 4 R B AT 5 R

R = | A
— 48 9 45
{2 (7.42%) 445 (0.99%) 797 (6.48%) 592
AR s 397 (68.78%) 788 (87.58%) 547 (85.30%)
R | (61.36%) (86.59%) (78.82%)
Bk 202 113 93
mag | BPRL | (31.22%) 202 (12.42%) 113 (13.40%) 102
K o 0 (31.22%) 0 (12.42%) 9 (14.70%)
fraes (0.00%) (0.00%) (1.30%)
=t 647 910 694

B AR (0.99%) 5 MEGEKE TR PR RESS R = (86.59% ) > 28R K
(61.36% ) » BLEAETE e AU R 22 3 A 1) (31.22% ) 3B (12.42%) 5
TFE AR RE R HT A - By AT HARAE (1.30%) o BEHEKE » 2
8 = AR A BT R e B v > LA B 3 AR ARG T T o BB e B

(—ZBRERT AR 12.35%23.33% 27.27%~ 40.28%~ 34.65%~ 37.50% ) *
&5 B AT NS AT A& 2 > 25 BRIFTDRT AR A v ECER R AR B T R e o5 1 £
BUAR G > 1 LG AR A B 8 AR 0 T 6 00 v B8 R A R S R R B o ) B o 4
B AIRIREZKRE » AT AT S AR AR > MEA 7.42%F
6.48% L (91 ) i ) 58 22 A B2 8 AR B 8 A G+ TR SEE A5 2 e 1 i R I
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